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This report contains indications relating to the following Items: 

Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the International application 

Certain observations on the intemationai application 



1 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 
22.08.2003 


Date of completion of this report 
28.04.2004 


Name £tnd mailing address of the International 
preliminary examining authority: 

r- European Patent Office - P.B. 581 8 Patentlaan 2 

Xjft NL-22ao HV RiJswIJk - Pays Bas 

Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 
^ Fax: +31 70 340 - 3016 


Authorized Officer 

Pflugfelder, G { J- 
Telephone No. +31 70 340-2890 



Form PCT/IPEA/409 (Cover Sheet) (January 2004) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/NL 03/00048 



I. Basis of the report 

and eie not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)}. 



Description, Pages 

3^ as originally filed 

^ 2 received on 26.03.2004 with letter of 26.03.2004 

received on 26.03.2004 with letter of 26.03.2004 



Claims, Numbers 
1-8 



Drawings, Sheets 

as originally filed 



2 With reaard to the language, all the elements marked above were available or furnished to this Authority in the 
Sligulge S which SeSational application was filed, unless othen«.se indicated under this rtem. 

These elements were available or furnished to this Authority in the following language: . which is: 

□ the language of a tianslation fumished for the purposes of the International search (under Rule 23.1 (b)). 

□ the language of publication of the International application (under Rule 4a.3(b)). 

□ the language of a translation fumished forthe purposes of international preliminaiy examination (under 
Rule 55.2 andA)r 55.3). 

With reaard to anv nucleotide andfor amino acid sequence disclosed in the interriational application, the 
^' J^temaffl JrlKr^^^^^ was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority In computer readable fonn. 

□ The statement that the subsequently fumished written sequence listing does not go beyond the disclosure 
in the intemational application as filed has been furnished. 

□ The statement that the infomiation recorded In computer readable fomn is Identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



Form PCT)IPEA/ 409 (January 2004) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International apDlication No. PCT/NL 03)00048 



5 □ This report has been established as if (some of) the amendments had not been made, since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

{Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



1-8 

1-8 
1-8 



2. Citations and explanations 
see separate sheet 
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Rg Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step 

industrial applicability; citations and explanations supporting such statement 



Reference is made to the following documents: 

D1: DE 198 10 218 A (GINTNER KLEMENS) 15 October 1998 (1998-10-15) 
D2: EP-A-0 952 429 (HENGSTLER GMBH) 27 October 1 999 (1 999-1 0-27) 
D3: DE 1 97 1 7 364 C (SIEMENS AG) 27 August 1 998 (1 998-08-27) 



1. NOVELTY 

Document D1 (see column 9, lines 29-41; claim 10, figure 17) discloses: 
-a rotational speed sensor comprising a rotatable ring (18) having K magnetic pole pairs 
distributed angularly over the rotatable ring (1 8), K being an integer greater than one; 
- a pair of magnetic field sensor means (SE1 .SE2) being positioned relative to the 
rotatable ring 2 x pi x (L/K) radians apart from each other (= lambda/R (with lambda := 2 
xpixR/K; L=1)). 

Document D1 does not show the feature that: 

-the sensor means comprise at least one second pair of magnetic sensors, the second 
pair of sensors being positioned 2 x pi x M/K radians apart from each other. M being an 
integer between 1 and K-1 , the first pair of sensors and second pair of sensors being 
positioned at a relative position of (2 x pi/K) x ((2n-1)/2) radians, n being an integer 
greater than one. 

Claim 1 thus meets the requirement of novelty of Article 33 (1),(2) PCT. 



2. INVENTIVE STEP 

The above mentioned feature being novel over D1 has the technical effect that the 
sensor provides an even better jitter resistant signal, ... tlie resulting sine wave being oi 
a better quality (see e.g. description of the application: page 4, line 29 - page 5. line 6). 
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The problem to be solved by this differing feature can therefore be seen as to further 
improve the performance with respect to jitter. 

The skilled person, seeking for a solution to this problem is aware of the general nature 
of the output signal jitter of rotational speed sensors having incremental encoders as 
lying in the imperfection {manufacture tolerances) of the encoder. He is aware, that this 
is true for many kinds of sensors and encoders and not only for magnetic ones. He 
would therefore consider technical solutions, which deal with the general problem of 
jitter reduction of output signals of rotational speed sensors caused by imperfect 
encoders, and he would consult the general field of incremental encoder based 
rotational speed sensing and the related output signal processing. 

The skilled person would then realize that in the document D2 (see paragraphs [0017] - 
[0022], [0031]; figures 1-3), the same solution as in the characterizing part of claim 1 
(sensor arrangement using a further pair of sensors in anti-phase to the first pair) is 
used for the same purpose ("den Anteil von Rausch- und Storsignalen eliminieren") as 
in the present application. 

It is therefore obvious for the skilled person to use the sensor arrangement and the 
signal processing means employed with the sensor of D2 (having an imperfect optical 
incremental encoder) and to employ it for a sensor as the one of D1 (having an 
imperfect magnetic incremental encoder). 

Claim 1 is therefore not considered to involve an inventive step in the sense of 
Article 33 (3) PCT. 



3. DEPENDENT CLAIMS 

Dependent claims 2-8 do not contain any features which, in combination with the f( 
tures of any claim to which they refer, meet the requirements of the PCT In respect 
inventive step, the reasons being as follows: 

-claim 2: D1 (see column 9, line 37) discloses the case K=1/2 ("Abstand entspricht 
ungeradzahligem Vielfachen von lambda/2"); the claim is thus not inventive; 
-claim 3: the use of an additional quadrature sensor is e.g. disclosed in D3 (see 
figures 1 ,2) and not inventive; 
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-claim 4: the use of Hall sensors instead of magnetoresistive sensors is well known and 
not inventive; 

-claims 5,6,7: document D2 (see paragraphs [0017] - [0022], [0031]; figures 1-3) 
discloses the use of a further sensor pair and the corresponding summation and 
substraction of output signals; the claims are thus not inventive, 
-claim 8: the use of rotational speed sensors having integrated signal processing 
means Is well known and not Inventive. 

4. INDUSTRIAL APPLICABILITY 

The claimed invention meets the requirement of Article 33 (4) PCT of industrial 
applicability. 
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Rotational speed sensor 

The present invention relates to a rotational speed sensor conipiising a rotataWe 
ring, e.g. connectable to a bearing, having K magnetic pole pairs distributed angularly 
5 over the rotatablc ring, K being an integer greater tbati one^ and sensor means 

positioned relative to the totatable ring such that a varying magnetic field is detected by 
tiie sensor means. More particularly, the present invention relates to a rotational speed 
sensor as defined in the preamble of clainn 1 • 

Such a rotational speed s^isor is known from German patent application DE-A- 
10 198 10218. 

A further rotation sensor is known from American patent US-A-5,1 84,069, which 
describes a rotation sensor for detecting relative rotation between two components 
which arc coupled by an anti-friction bearing. The rotation sensor comprises a tone ting 
with a layer of magnetic ink^ the layer defining multiple magnetic poles, with the north 
IS and south poles being altetnatcvely positioned at the circmnference of the ring. The 
rotation sensor furfher comprises a transduce for detecting a varying magnetic field 
when the two components rotate witii respect to each other. 

However, the arrangment according to the prior art is susceptible to a number of 
error mechanisms^ The layer having mxdtiple magnetic poles is difBcult to manti&ctorc 
20 within very strict tolerances. The distance between norOi and south oriented magnetic 
poles on the layer is not always constant over the entire layer circumference. This 
causes tibe detected magn^c field to have anomalies when the disc rotates, caused by 
the phase errors, also indicated by the term jitter, 

Furflier problems occur when the layer on wMoh the magnetic poles are arranged 
25 is not noiaking apeocfeot circular motion. This may be caused by radial movement of the 
layer with respect to the magnetic seosor^ and causes further errors in the sensor output 
signal. 

Also, axtomal magnetic fields may infiueace the signal g^erated by the magnetic 
sensor. 

30 The present invention seeks to provide a rotational speed sensor having an 

improved performance, especially with respect to jitter. 
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This is accomplished accotdmg to the mvention by a rotational speed sensor 
according to the preamble defined above^ having the characterizing features as defined 
in claim 1. 

Jn such a configuration^ the two magnetic sensors of fhc first pair look at the same 
5 pole of dijaferecit magnetic dipoles. This allows to obtain a signal with a higher signal 
strength, reducing the effect of jitter. Also, the second pau: of sensors looks at the 
opposing pole of the magnetic dipole$> i*e* in aati-phase with the first pair of magnetic 
sensors. This allows to cancel out external influences, such as external magnetic fields 
and temperature effects. 

10 In a furih^ embodiment, L is equal to K/2 (K being an even valued integer), i.e. 

the magnetic sensors offlie first pair are positioned diametrically opposite to each 
other. This embodiment allows for a reduced sensitivity to jitter, but also a reduced 
sensitivity to movement of the disc in a direction along the line ccncmecting the two 
magneiio sensors, Le. radial movement of the disc. 

15 To allow detection of the direction of lotatton, the sensor means may fbrther 

comprise an additional magnetic sensor, positioned at (27c/K)^((2m'>iy4) radians from 
the first or second pair of magnetic sensors, m being an integer greater than one* Prom 
the phase of the additional magnetic sensor signal, compared with the phase of the 
other magnehc sensors, the direction of rotation may be determined. Depending on the 

20 configuration, a phase advance may indicate a clockwise or counter dodcwise rotation. 
One further embodiment comprises magnetic sensors of fhc Hall effect type. 
These kuid of sensors allow to operate in a high tensperature envirotiment 

In farther embodiments, the rotational speed sensor is connectablc to signal 
processing means. The signal proces^uig means maybe arranged to add the signals 

25 fixmi the magnetic sensors of the firstpair to obtain a fitst sensor pair signal Also, the 
signal processing means may be arranged to add die signals fiom the magnetic sensors 
of the first pair to obtain a first sensor pair signal and to add the signals firom the 
magnetic sensors of the second pair to obtain a second acasoc pair signal and to 
subsequently subtract tine second pair signal from tixe first pair signal. Fortixermore, the 

30 signal proccssmg means may be arranged to add the signals &om the magnetic sensors 
of the first pair and/or the second pair to obtain a first sensor pair signal and/or a second 
sensor pair signal, respectively^ and the signal processing means maybe further 
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(XAIMS 

1. Rotational speed sensor (10) comprising a rotatable ling (1 1), e.g. coxmectable 
to a healing, having K magnetic pole pairs (12) distributed angularly ov^ the lotatable 

5 ting (1 1 )y K being an integer greater than onc^ and sensor means positioned relative to 
the rotatable xitig such that a varying magnetic field is detected by the sensor means, 
the $en$or niedn$ comprising at least a first pair of magnetic sensors (15, 16), the first 
pair of magnetic sensois (15, 16) being positioned 27cL/K radians apart fiom each other, 
L bemg an integer between 1 and K-l, characterized in that 
10 the sensor means comprise at least one second pair of magnetic sensors (17, 1 8), tibie 
second pair of sensors (17, 1 8) bdng positioned 2nM/K radians apart &om each other, 
M being an integer between 1 and K-l, the first pair of sensors (15, 16) and second pair 
of sensors (17> 1 8) being positioned at a relative position of (2^fc/K)*((2n-l)/2) radians, 
n being an integer greater than one. 

15 

2. Rotational speed sensor according to claim 1, in which K is an even integer 
value and L is equal to K/2. 

3* Rotational speed sensor according to claim 1 or 2, in which the sensor means 
20 further comprise an additional magnetic srasor (19), positioned at (27t/K)*((2m-l)/4) 
radians fiom the first or second pair of magnetic sensors (15-18), m being an integer 
greater than one. 

4, Rotational speed sensor according to one of the claims 1 through 3, in which 
25 each of the magnetic sensors (15-19) is a Hall type sensor. 

5* Rotational speed sensor according to one of the claims 1 through 4, in which 
the rotational speed sensor (10) is connectable to signal processing means (20), the 
signal processing means (20) being arranged to add the signals from Ihe magnetic 
30 sensors of the first pair (15, 16) to obtain a first sensor pair signal. 

6. Rotational speed sensor according to one of the claims 1 through 5, in which 
the rotational speed sensor (10) is connectable to signal processing rttcans (20-22), the 



AMENDED SHEET 



-03-2004)04 pRi 9:53 pAl +317M528 Nederlandsch Otroolburea 



PCT/NL03/00048 amended page 

signal processing means (20-22) being arranged to add the signals firom the magnetic 
sensors of the first pair (15, 16) to obtain a first sensor pair signal and to add the signals 
fiom the magnetic sensors of the second pair (17, 18) to obtain a second sensor pair 
signal and to subsequently subtract Ihe second pair signal &om fhe first pair ^gnaL 

5 

7. Rotational speed sensor according to claim 3 or 4^ in which the rotational speed 
senior (10) is connectable to signal processing means (20-23)» the signal processing 
means (20-23) being arranged to add the signals from the magnetic sensors of the first 
pair (15y 16) and/or the second pair (17, 18) to obtain a first sensor pair signal and/or a 

10 second sensorpair signal^ respectively, and in which the signal processix^ig means (20- 
23) are arranged for determining a speed direction fi*om the first sensor pair signal 
and/or the second pair signal and the signal firom the additional m^etic sensor (19). 

8. Rotational speed seinsor according to one of the claims 5, 6, or 7, in which the 
IS sensor means (15-19) and signal processing means (20-23) are integrated. 

a|ra|C3iia|i««««ia|c 
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